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In  connection  with  studies  on  murine  hepatitis,  a  strain of Eperythrozoon 
coccoides has been maintained in this laboratory since 1953  (1). Serial transfers 
were  made  in  unsplenectomized  Princeton  weanlings  by  the  intraperitoneal 
injection of parasitized blood. During  the 39th  passage a  quantity of creamy 
fluid was found in the peritoneal cavity of three infected mice which had re- 
ceived the same inoculum.  Examination of the fluid by phase microscopy re- 
vealed free  floating  cells that  were  obviously neoplastic in  character.  These 
mice, like those of previous passages of the eperythrozoon, were isolated from 
other mice. They were procured as weanlings from the rigidly segregated breed- 
ing colony and were kept in the laboratory of the writer under his immediate 
supervision. The ascites tumor, as it proved to be, arose under such unique con- 
ditions as to prompt an experimental investigation of its behavior. The results 
of this work are reported in the present paper. 
The three strains of mice  (Princeton, Swiss, and Baib C)  used in the following experi- 
ments were  from  colonies  maintained at  The  Rockefeller  Institute.  Princeton weanlings, 
weighing  10 to 15 gm., were employed exclnsively for the passage  of E. cocco/dcs. Five un- 
splenectomized  mice,  of  either  sex  but  the  same  in  any  one  group,  were  injected 
intraperitoneally with 0.1  ml.  of pooled  blood from the animals of the preceding passage. 
One or at most two cages of five weanlings each were injected and kept within a hood in the 
Laboratory. 3  days after injection, blood films were made from the  tail and  stained with 
buffered  Giemsa (pH  7.2)  for 50  minutes.  Eperythrozoa were  regularly demonstrable, at 
this time, appearing as discrete extracellular ring forms and as crescentrlc  aggregates at the 
periphery of red blood cells. The infected mice showed no outward signs of illness, and gained 
weight normally.  On the 7th to the 21st day after injection they were killed with ether and 
0.25 ml. of blood removed from the heart. The blood was added to 0.5 mi. of saline contain- 
ing 0.1 ml. of a 27 rag. per cent solution of heparin. A pool of the five blood samples consti- 
tuted the inoculum  for the subsequent  passage.  Most of the injected mice were held under 
observation for a  period of 2 to 3 weeks.  They showed no outward signs of illness during 
this time. At autopsy the only consistent pathologic finding was a moderately enlarged and 
dark red spleen. 
No departure from  the expected  outcome  of the eperythrozoal infection  was  observed 
through the 38th mouse passage. The 39th passage was made during May, 1954. The usual 
number of organisms was observed in tail blood drawn from these mice on the 3rd day. The 
animais were killed and bled from the heart on the 16th day. Their outward appearance was 
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normal but three proved exceptionally heavy at autopsy. These three showed a considerable 
volume of free fluid in the peritoneal cavity, and in one fluid was also present in the pleural 
cavity. The two lighter mice had only the customary splenic involvement due to  the epe- 
rythrozoon. The pooled fluid, removed on aspiration, was creamy in consistency and about 
2.0 mi. in volume. It contained many large tumor cells which will be described in a  later 
section. 
The Passage of Blood and Asdtic Fluid Following the Appearance of Tumor Cells 
Three separate passage series in groups of five animals were begun in Prince- 
ton weanUngs, as follows: (a) with blood from the two ascites-free mice in the 
amount used to transmit the eperythrozoa, (b) with blood from the three mice 
that  showed  ascites,  and (c)  with peritoneal fluid from the latter. 
Passage of Blood from tile Asci2,,s-Free Mice.--One of the five mice injected with blood 
from the two aseites-free  animals showed  a  small amount of fluid in the peritoneal cavity 
when killed on the 14th day. The fluid contained many cells of the ascites tumor type. The 
other four mice appeared normal at this time, aside from the splenic enlargement induced 
by the eperythrozoon. The subsequent passage was made with blood from the four ascites- 
free  mice.  At autopsy, on the 14th to the 21st day, the peritoneal cavities of the injected 
mice were free from fluid. 
Twenty additional blood passages  have now been made in this series,  a total of 62 since 
the  eperythrozoon was  first isolated.  In each passage  the organism was  demonstrable in 
the blood on the 3rd day. Tumor cells failed to appear and the peritoneal cavities of the 100 
mice were fluid-free at autopsy. 
Passage of Blood fi'om the Mice wlth Ascltes.--Four successive passages  were made by the 
injection of heparinized heart's blood in the usual amount into the peritoneal cavity. All 
the five mice of the first passage showed ascites when killed on the 14th to the 17th day. The 
appearance of fluid in the peritoneal cavity was indicated, during life, by a progressive ab- 
dominal distension. Peritoneal fluid was present in two mice of the second  passage when 
killed on the 18th day, and in one mouse of the third passage  on the 21st day. Neoplastic 
cells like those of the previous passage were shown by phase microscopy.  The pleural cavi- 
ties of these mice were normal. In the entire series of examinations the one mouse of the 39th 
eperythrozoai passage  by means of fluid was the only one that showed pleural effusion. The 
remaining  mice  of  the  second  and  third  passages  and  all  five  of the  fourth passage 
were ascites-free.  This last group was held under observation for 6 weeks.  Eperythrozea were 
regularly demonstrable in tail blood from the mice of this series. 
Passage of Peritoneal Fluid from the Mice with Asdtes.--This series was started with peri- 
toneal fluid from the three atypical mice of the 39th eperythrozoon transfer and maintained 
for 50 passages. 
In each passage five mice were injected intraperitoneally with 0.1  mi. of pooled ascitic 
fluid, either undiluted or diluted 1 to  10 with saline. The drawn fluid was generally stored 
in the refrigerator at 35°F. for several hours before use. Some of the late passages were made 
with fluid that was similarly stored at 35°F. for 2 to 5 days. The stored cells proved nearly 
as active as those in freshly drawn fluid.  If the fluid contained visible blood, heparin was 
added in the proportion of 0.1 mi. of a  27 nag. per cent solution to 0.9 mi. of fluid. The in- 
jected mice were observed daily and killed on the 6th to the 8th day. 
In the first passage all the five mice showed  abdominal distension by the 7th day and 
copious amount of cell-rich fluid at autopsy. Two of the five mice of the second passage died 
on the 7th day as the result of massive hemorrhage in the peritoneal cavity. About 5.0 ml. jom~  B.  N~LSON  745 
of pooled fluid was obtained from the three survivors at this time. The series was continued 
through June,  1955,  with similar results.  All the 250 mice, used in the combined passages, 
showed ascites at autopsy. Thirty-one deaths were recorded. 
Through the eighth passage,  the intraperitoneal injection of ascitic fluid was  regularly 
attended by the appearance of eperythrozoa in the circulating blood. In some instances the 
organisms were not observed in the films of tall blood until the 4th day. The ninth passage 
was made with fluid diluted 1 to  10 with saline. E.  cocco/de~ was not demonstrable at any 
time in these mice and the parasite failed to reappear during subsequent passages, save for 
a  brief  interval when  infection  was  inadvertently reestablished.  In  the  absence  of  epe- 
rythrozoa  the  spleens  of  the  injected  mice  were  normal  in  size  and  color  but  the 
ascitic findings were not affected. 
In the eighth passage,  while E. coccoides was still present, five additional mice were in- 
jected with pooled heart's blood. The organisms were demonstrable in tail blood on the 3rd 
day. Two of the mice showed abdominal distension, on the 18th day, and ascites at autopsy. 
Three of the mice were normal at this time and remained so during an additional period of 
3 weeks. 
During the later passaging, twelve  additional groups of  mice  were  injected with heart's 
blood, eight while/~, cocco]Jes was still present and four  in its  later  absence. Seventeen of 
the  sixty-five mice  (26 per  cent),  of  the  combined groups,  showed  abdominal distension, 
with ascites at autopsy.  With one exception, a  mouse that died on the 9th day, the disten- 
sion was not perceptible until the 18th to the 23rd day. Two of the groups in this series were 
injected with blood from the 48th and 49th passages, respectively, of mice with the ascites 
tumor alone. In three mice, of each of those groups ascites was present in its peritoneal cav- 
ity,  at  autopsy.  Forty-eight  mice remained normal during observation periods of 30 days 
or more and were negative when killed. 
The Titration of Tumor Cells in the Ascitic Fluid 
The pathogenicity of the tumor  cells was tit.rated by the injection of 10-fold 
dilutions of ascitic fluids and  their number  by actual count. 
Two titration experiments were carried out with ascitic fluid from the 23rd and 27th pas- 
sages, respectively. The fluids, free from blood, were removed from the peritoneal cavity on 
the 7th day.  Successive 10-fold  dilutions were prepared in saline and 0.I  ml. amounts in- 
jected intraperitoneally in each of five mice. The volume of inoculum was not considered in 
expressing the dilution value.  The injected mice were examined frequently for abdominal 
distension and were killed within a day or two of its appearance. All mice that were normal 
outwardly  on the 30th day were killed and autopsied. 
The tumor cells per milliliter in five blood-free ascitic fluids from the 35th through the 
45th passages were counted with a  hemocytometer. 
In the first experiment, with undiluted fluid and dilutions 10-  2 through 10  -6, the end point 
of activity was not obtained. Twenty-nine of the thirty mice showed abdominal distension 
and ascites fluid with tumor ceils at  autopsy.  Three deaths occurred.  With the undiluted 
fluid all five mice were positive for tumors on the 7th day and with dilution i0  -'~ on the 9th 
day.  The reaction in the mice injected with dilutions 10-  s  through 10  -6  was  delayed. The 
first sign of ascites in each of these four groups appeared on the 12th, 14th,  16th, and 18th 
days,  respectively, and in some mice it was not observed until the 21st through the 28th 
day.  One mouse of the 10  -8 group was normal at autopsy on the 30th day. 
Essentially the  same  results were  obtained in  the second  experiment  through dilution 
10  -5. With dilution 10  -6, three mice showed ascites after 18,  21,  and 24 days, while two ap- 
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of specific peritoneal hemorrhage and one was positive at autopsy on the 30th  day. Three 
of these mice were normal at this time as were also the five injected with dilution l0 s  . 
As might  be expected there  was a  considerable variation  in the number  of tumor cells 
determined  by direct count.  The figures for the five samples of ascitic fluid were 179, 247, 
219, 302, 151  X  l0  s cells per ml. Considering 10  -¢ as the limiting  dilution and  an average 
of 200 X  los cells per ml. 20 cells or less per ml. are capable of establishing tumor growth 
in the peritoneal cavity of the mouse. 
The Activity of E. coccoides Introduced Again with Passaged Tumor Cells 
The results of the preceding transfer series indicated that the multiplication 
of tumor cells in the peritoneal cavity of the mouse and the attendant accumula- 
tion of fluid continued after E. coccoides had disappeared. In the series  immedi- 
ately following,  the eperythrozoon was reintroduced  to determine  its behavior 
in  the presence of the passaged  tumor and  the possible  interplay  of the  two 
agents. 
This series was begun with a mixture of pooled aseitic fluid from the 19th passage of the 
tumor alone and heart's blood from the 48th  passage of the eperythrozoon alone. Each of 
five subsequent  passages was made with a similar mixture  of the two fluids, in equal parts, 
removed on the 7th day from the mice of the preceding transfer.  Beginning with  the 7th 
passage  and  continuing  through  the  31st,  the mice were injected  only with ascitlc fluid, 
undiluted  or diluted  1 to 10 with saline. 
The  tumor findings in the mice of this  series were essentially uniform  and 
similar to those obtained in the absence of E. coccoides. It was apparent  that 
eperythrozoa were regularly transmissible by the injection of ascitic fluid from 
the tumor mice and as readily in the absence of visible blood as in its presence. 
The organism was commonly demonstrable in films of tail-blood but could not 
be identified  in films of ascitic fluid.  The altered  size and color of the spleen 
were also indicative  of its presence.  Twelve of the passages were made  with 
blood-free ascitic fluid diluted  1 to 10 with saline. The films of tail blood from 
these mice regularly showed eperythrozoa but their appearance was often de- 
layed until the 4th day. 
The examination of blood films, made on the 7th day after injection, indicated 
that the growth of E. coccoides was enhanced in the presence of the tumor cells. 
The microscopic findings were not constant but many films showed a significant 
increase in the number of eperythrozoa. Ring forms predominated  and extra- 
cellular aggregates were particularly common, as shown in Fig.  1. In the ab- 
sence of tumor cells,  eperythrozoa were much reduced in number by the  7th 
day and their demonstration was often uncertain.  In the combined series de- 
generative changes had probably begun as the organisms were not as well de- 
fined and stained as on the 3rd or 4th day. 
Character and Effects of the Neoplastic Cells 
Under  experimental  conditions,  multiplication  of  the  tumor  ceils  in  the 
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simultaneously and were interrupted  only by design or the inevitable death of 
the host. Some characteristics of the two processes are presented in detail. 
Morpholog~al Feature~.--Shortly  after  their  removal  from  the  peritoneal  cavity,  the 
ascitic fluids were examined undiluted by bright field phase microscopy at a  magnification 
of 970.  The predominant component of the pale or lightly colored fluids was a  round  cell 
with a prominent nucleus, At this magnification, the border Of the cell was generally smooth, 
though  on  standing  hair-like extensions or pseudopodial  projections  appeared.  The  cyto- 
plasm  contained  a  number  of shiny particles,  apparently  lipoidai in  nature  as they  were 
readily stained with Scharlach R. In some preparations the cytoplasm was otherwise dear, 
but in others contained also much smaller granules which did not take the fat stain. These 
particles sometimes showed active Brownian movement. The nucleus was round or oval and 
contained one or more nucleoll. In some cells it was centrally located and in others off cen- 
ter. Well defined mitotic figures were not uncommon. Bilobed cells with divided nuclei were 
also seen. These cells varied in diameter from 10 to 20 ~t, averaging 12 to 15 g. 
In addition,  much  larger  cells of the "signet ring" type were regularly present.  They 
measured 15 to 70 tt in diameter. The larger cells contained single clear vacuoles which filled 
much of the cellular space. In some of the smaller cells multiple vacuoles were present. The 
vacuoles were not stained with Scharlach R. The cytoplasm, containing shiny particles and 
granules was much compressed and formed a narrow rim. A bulge along one pole of the cell 
contained  a  kidneY-Shaped  nucleus.  This component  made up  somewhat less than  10 per 
cent  of the  total  number  of cells.  Smaller vacuolated cells were occasionally observed in 
fluid removed on the 4th day. 
The pale ascitic fluids also showed a few red blood cells, lymphocytes, and macrophages, 
The highly colored fluids differed chiefly in the increased number of erythrocytes. The two 
predominant cell types are illustrated in Fig. 4. 
The general aspects  of the neoplastic cells were suggestive of an  epithelial derivation. 
This relationship was strengthened by the examination of cells from the ascites growth of 
the Ehrlich adenocarcinoma.  1 The cellular components in ascitic fluid from the two tumors 
were morphologically indistinguishable under the phase microscope. 
Devdopm~ttal E~e~ts.--Abdominal distension was first observed on the 4th day after in- 
traperitoneal injection of undiluted ascitic fluid.  On autopsy,  at this time, a  small amount 
of creamy fluid was generally present in the peritoneal cavity. The volume of fluid increased 
progressively, as did also the number of neoplastic cells,  and distension of the abdomen be- 
came more apparent.  By the 7th day, when the mice were generaily killed, at least 1 ml. of 
a  white, or slightly pink,  turbid fluid was commonly removable by aspiration.  If the mice 
were  not  killed,  the  fluid  continued  to  increase  in  volume.  One  mouse,  that  origi- 
nally weighed 14 gal., was autopsied the llth day after injection. At this time it weighed 
30  gin.  The  abdomen  was  greatly  distended,  as  indicated  in  Fig.  3,  and  yielded  9 
ml. of light red fluid. During  the period of fluid secretion the consumption  of water was 
noticeably greater than normal. 
After the  7th day,  though occasionally earlier, the peritoneal fluid became increasingly 
colored by the addition of blood, changing from light pink to deep red. Massive hemorrhages 
into it appeared prior to death, which commonly occurred between the 10th and  the 14th 
day. An occasional animal died as early as the 6th day. 
In some mice, intraperitoneal injection was also followed by the appearance of a  single, 
small, solid tumor in the subcutaneous  tissue where the needle had passed.  In other mice 
the exposed surface of the peritoneum was coated with a  mucoid excretion. Aside from en- 
A  transplant  of  the  Ehrlich  ascites  tumor  was  obtained  through  the  courtesy  of 
Dr. Delphine Clark of The Rockefeller Foundation Laboratories. This tumor had previously 
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largement of the spleen, in the presence of E. coccoides, most of the animals showed no peri- 
toneal involvement, other than the formation of fluid. The massive hemorrhage of the termi- 
nal stage often resulted in nearly complete loss of color in the liver. In mice in which the 
tumor ran a slow course, particularly after  the  injection of blood  and  highly diluted  peri- 
toneal fluid, chains of small nodules were sometimes observed in the mesentery and omen- 
tum. 
Most of the features described occurred as frequently in the absence of E. coccoides as in 
its presence. There was no apparent difference in the susceptibifity and response of random 
bred Princeton and Swiss mice and inbred Balb-C. 
Behavior of the Tumor Cells on Subcutaneous and Intramuscular Injection 
A  passage series was begun in mice with ascitic fluid injected subcutaneously. 
It resulted in solid tumors at the site of injection, and the series was maintained 
for six transfers by injecting suspensions  of the successive growths arising and 
it was continued  for 14 more by intramuscular  injections which had  the same 
result. Suspensions from the tumors of the last two passages were also injected 
intraperitoneally,  to determine whether or not the cells had undergone altera- 
tion by continuous  maintenance  in the solid state. 
The initial transfer was made with pooled ascitic fluid removed on the 7th day from the 
mice of the 18th passage, in the absence of E. coccoides. Each of five mice was injected sub- 
cutaneously on the side, midway between the fore and hind legs with 0.1 ml. of the fluid.  In 
this and the subsequent passages,  pieces of the tumors that developed locally were removed 
aseptically from three or four of the mice on the 14th to the 21st day and minced with scis- 
sors.  The finely divided mass was added  to 2.5 ml. of saline and  the suspension  was well 
shaken. The supernatant,  which was examined by phase microscopy, provided the inoculum 
for the next transfer. Two of the 6 subcutaneous passages were made on the back in addition. 
With the intramuscular series,  0.05  mi. of the tumor suspension  was injected into the outer 
surface of the right thigh, using a 26 gauge needle. One animal of each group was held over, 
for autopsy,  until tumors had  developed in the mice of the following transfer.  Some mice 
that remained normal in appearance after 30 days were killed and autopsied. 
Thirty-three of the forty mice that  were injected subcutaneously  showed  a  single pro- 
gressively developing tumor at the site. Seven were normal during the period of observation 
and at autopsy. By the end of the 1st week the tumor was apparent as a small firm nodule, 
up to 5.0 ram. in diameter. The subsequent growth was commonly rapid. The outer dimen- 
sions of one tumor, in a  mouse held for 47 days, were 3.0 X  5.0 cm. In some mice, the sur- 
face of the tumor became covered by a  dark crust  of necrotic material.  None of the mice 
showed metastases but in 3 of them, injected on the side, the tumor had eroded  through the 
peritoneal wall and  resulted  in  ascites.  One of these  mice died on the 21st  day,  the  only 
death  recorded  in  the  entire  series.  The  peritoneal  cavities of  the  other  animals  were 
normal. 
All but one of the ninety mice that were injected intramuscularly showed a  single solid 
tumor at  the injection  site,  without metastases  or involvement of  the  peritoneal  cavity. 
Swelling of the injected leg was apparent by the 5th to the 7th day and progressed rapidly. 
At autopsy,  on the 14th to the 21st  day, the entire leg was encircled by the tumor mass. 
The mouse dragged the leg at this time when moving, hut otherwise was normal in appear- 
ance. The tumors continued to develop in the mice that were held for an additional period 
and often resulted  in complete or partial sloughing of the leg. In one mouse that  weighed 
27 gm., at autopsy on the 29th day, the tumor was 3.5 cm in diameter and weighed 14 gin. JOHN B.  NELSON  749 
The tumors were commonly mukilocular, soft, and oozed fluid and blood on dissection. A 
characteristic intramuscular growth is illustrated in Fig. 2. 
Sections of the solid growths showed large masses of closely packed tumor cells, with 
little or no attempt at organization and little supporting tissue. Part of the central area of 
a tumor that developed after intramuscular injection is shown in Fig. 5. In more advanced 
tumors varying sized areas of necrosis were frequently seen. The tumor cells were highly in- 
vasive and obliterated  most  of the normal tissue elements in their path.  Muscle, adipose 
tissue, cartilage, and bone were ultimately destroyed. Erosion through the skin also occurred 
but was not a common finding. At the margin of the tumor, as illustrated in Figs. 6 and 7, 
the infiltration  of normal tissue by the neoplastic cells and the remains of engulfed frag- 
ments were often observed. Lymphocytes and macrophages were not uncommon in intact 
tissue at the edge of the advancing tumor. 
In stained sections, the cells that comprised the solid tumors showed abundant evidence 
of divisional activity but otherwise were not distinctive in appearance. As noted by others 
who examined sections of the tumors the cells were not sufficiently differentiated to warrant 
assigning them to any particular tissue.  2 
The morphologic features of the tumor cells were much better brought out by examina- 
tion in a fresh state under the phase microscope than in stained sections. The cells appeared 
disproportionately  larger in saline suspensions of minced solid tumors than they did in a 
fixed state. These suspensions showed both discrete cells and aggregates, together with much 
tissue debris. As indicated in Fig. 8 the discrete cells closely resembled the cellular compo- 
nents of ascitic fluid. The large, vacuolated, "signet ring" forms were rarely seen, however, 
in the solid tumor suspension. 
The tumor suspensions of passages 19 and 20 were also injected intraperitoneally. All of 
the injected mice, 10 in number, showed abdom/nal distension by the 10th day and a copious 
volume of ascitic fluid, rich in tumor cells, at autopsy. 
DISCUSSION 
The present tumor, which arose during the long continued passage of a micro- 
bial agent in mice, presents a  number of unusual aspects. Following the intra- 
peritoneal injection of blood from mice infected with E. cocco&t~s it suddenly 
appeared as an ascites growth in three out of five animals in the absence of any 
previously perceived neoplastic cells. In this respect it would appear to differ 
from all previous ascites tumors which have been procured by the passage of 
pre-existing cells, obtained either from solid growths or peritoneal exudates. 
In most instances a  number of passages have been required before the cells 
acquired the property of developing freely in the peritoneal cavity and inducing 
ascites. 
The free growth of transplanted, murine, tumor cells in the peritoneal cavity of 
the mouse was seemingly  first reported by Loewenthal and Jahn (2) in 1932. In the 
rat, however, this observation was preceded by the work of Hesse (3) who showed in 
1927 that an ascitic reaction was induced by the Flexner-Jobling rat tumor when 
Stained sections of the solid tumors were examined by Dr. S. S. Sternberg of the Sloan- 
Kettering Institute and by Dr.  Thelma  B.  Dunn and Dr. H. L.  Stewart  of the National 
Cancer Institute. The writer is indeed grateful to them for their helpful assistance and their 
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injected into the peritoneal cavity. The course of events which led to the findings 
of Lowenthal and Jahn is of immediate interest in connection with the present tu- 
mor. These workers received a transplant of the Ehrlich mouse  adenocarcinoma in 
1923. It was presumably one of the tumors studied by Apolant (4) and Ehrlich (5) 
in 1906 and maintained in mice by the injection of cells from solid growths.  Intra- 
peritoneal injections  made by Loewenthal and Jahn during  1927,30  were attended 
by the appearance of discrete peritoneal tumors, generally in the absence  of fluid. 
Late in  1930, however,  the mice of one passage  showed  swollen abdomens  and a 
quantity of fluid containing tumor cells in the peritoneal cavity. A similar reaction 
was produced by subsequent injections and was  maintained for 75 passages.  This 
tumor, now known as the Ehrlich ascites  tumor, has been carried to date by com- 
parable passage in many laboratories.  Since the report of Loewenthal and Jalm addi- 
tional ascites tumors, which include lymphomas and sarcomas as well as carcinomas, 
have been reported by other workers.  Notably Klein (6) and Goldie and Felix (7) 
in 1951. 
In appearance and behavior the cells of the present growth resemble in many 
respects those of the Ehrlich ascites tumor but they have similarities to sarcomas 
and lymphomas. So uncertain is the tumor's origin, however, that the actual 
character of the neoplastic cells is equivocal. It is to all appearances a  pure 
ascites tumor, its cells developing freely in  the peritoneal fluid and only oc- 
casionally, late in its course, producing small sessile growths on the supporting 
membranes of the abdominal organs. This characteristic of development renders 
it favorable experimental material. 
The cells of the present tumor were first observed in ascitic fluid following the 
intraperitoneal injection of blood. It may be inferred that the neoplastic cells 
were present in this inoculum, together with E. cocco~es. The many thousands 
of autopsies made on Princeton mice of all ages,  during the years that  this 
strain has been under observation in our laboratory, have failed, however, to 
reveal solid tumors of natural origin in the locality where the present growth 
initially arose. In common with the Ehrlich tumor, the passage of ascitic fluid 
from mouse to mouse was irregularly followed by the appearance of neoplastic 
cells in the blood; though with the present growth such cells could not be per- 
ceived in stained blood films. The frequency of carriage in the blood, at least 
the presence of a sufficient number of cells to induce an ascitic reaction, may be 
somewhat less with the Ehrlich tumor. Collier (8) in 1934 reported from this 
growth a rate of 8.9 per cent in fifty-six mice, as compared with 26 per cent in 
sixty-five mice for the present tumor. 
What role the eperythrozoon may have played in the origin of this tumor 
is  purely  conjectural.  Through  the  work  of  Hsu  and  Geiman  (9)  with 
Pla~modium berghei in rats and of Niven, Gledhill, Dick, and Andrewes (10) 
with murine hepatitis virus in mice it is known that organisms of the Barto~lla 
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that E. coc¢oid~s affected a  similar enhancement or alteration in the activity 
of tumor cells that had appeared naturally in one or more mice of a previous 
group. That neoplastic ceils do arise in Princeton mice is apparent from the 
occasional development of carcinomas, sarcomas, and lymphomas in overage 
breeders. 
By whatever means the cells of the present tumor may have been influenced 
initially to take on the ascific form of growth their subsequent behavior was un- 
affected by E. coceoides. Their propagation proceeded as readily in the absence 
of the eperythrozoon as in its presence. Growth of the eperythrozoa was notice- 
ably enhanced, however, in the presence of the tumor cells. 
Enzootic infection with E.  coccoides is by no means uncommon in mouse 
populations. Infected mice rarely show any outward signs of involvement and 
are commonly overlooked. Eperythrozoa are readily transferable from them to 
normal unsplenectomized mice by the intraperitoneal injection of organ sus- 
pensions and blood. In view of the present findings 1?,. coccoides might well be 
regarded as a  factor of some significance in tumor studies involving the in- 
jection of mice and attention paid to its detection. 
SUI~ARY 
A  strain of Ep~ythrozoon  coccoides was maintained in a  pure state for 16 
months in unsplenectomized Princeton mice by the intraperitoneal injection 
of parasitized blood, at intervals of 1 to 3 weeks. In the 39th passage three 
out of five mice developed marked ascites with innumerable neoplastic ceils 
in the peritoneal fluid. By passage of this fluid the tumor cells and the eperyth- 
rozoon were transferred together, with the rapid development of ascites and 
early death of the animals. On continued passage of ascitic fluid and blood from 
the mice of the 39th successive group both the tumor and the eperythrozoon 
were ultimately obtained in a pure state. Development of the passaged tumor 
was  uninfluenced by the  eperythrozoon but  growth  of  the  latter appeared 
enhanced in the presence of the neoplastic cells.  Throughout 50 passages in 
mice the ascites tumor has not altered in character. 
The intraperitoneal injection of ascitic fluid was irregularly followed by the 
appearance of tumor cells in the blood, the rate of the carriage being 26 per 
cent in sixty-five animals. The subcutaneous and intramuscular injection of the 
fluid resulted in solid, highly invasive, local growths which did not metastasize. 
The solid growths proved transferable in series yet after 20 passages still pro- 
duced the ascites tumor on intraperitoneal injection of their ceils. 
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EXPLANATION OF PLATES 
The photographs were made by Mr. J. A. Caflile. 
PLATE 29 
FIG.  1.  ExtraceUular aggregates and  discrete  spherical forms of E.  cocco.~des in 
blood  film  made  on  the  7th  day  after  intraperitoneal  injection  of  ascitic  fluid. 
Giemsa-stalned. X  1470. 
FIG. 2.  Solid  tumor on the 27th day after intramuscular injection of a  cell sus- 
pension.  X  1.0. 
FIG. 3.  Abdominal distension  on the  llth  day after intraperitoneal  injection of 
ascites fluid.  X1.0. 
FIG. 4.  Living tumor cells  (one  "signet-ring" form) in ascitic fluid  removed on 
the  7th day after intraperitoneal injection of ascites fluid.  X  1000 with  the phase 
microscope. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  103  PLATE 29 
(Nelson: Ascites tumor and Eperythrozoon coccoides) PLATE 30 
The  following preparations were  made  from  solid growths  removed  during the 
3rd  week  after  intramuscular injection of  cell  suspensions in the  thigh.  The three 
sections were stained with eosin-methylene  blue. 
FIG. 5. Closely packed, unorganized cells in the central zone of a tumor.  X  220. 
FIG. 6.  The infiltration and destruction of  normal tissue elements by  neoplastic 
cells at the margin of a tumor.  X  120. 
FIG. 7.  A higher magnification of muscle fibers surrounded and eroded by tumor 
cells.  ×  550. 
Fro.  8.  Living, discrete, neoplastic cells in a  saline suspension of  minced tumor 
tissue. The clear spots represent lipoidal particles like these of Fig. 4 with the phase 
microscope.  ×  1050. THE  ~OIYRNAL OF  EXPERIMENTAL  MEDICINE  VOL.  103  PLATE 30 
(Nelson: Ascites tumor and Eperythrozoon coccoides) 